January 19, 2018

Calculus Warm Up #5-5
Sketch the solid created when the graph of

y =53+ 12)
is revolved about the x-axis on the interval [-2, 4].

Write the integral and find the volume.

HW Questions: p.310

In Exercises 13—16, find the volume of the solid gen-

erated by revolving the region bounded by the graphs of

the given equations about the indicated lines.

15. y=x2, y = 4x — x?

(a) the x-axis (b) the liney = 6
22
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In Exercises 1720, find the volume of the solid gen-
erated by revolving the region bounded by the graphs of
the given equations about the x-axis.

. y=1Va-22,y=0  19.y=+y=0x=1,x=4

’
X

In Exercises 21-24, find the volume of the solid gen-
erated by revolving the region bounded by the graphs of
the given equations about the line y = 4.

21.)’=X,)’=3,X=0 23-)’=x_2»)’=0,x=1,x=4
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In Exercises 25—28, find the volume of the solid gen-
erated by revolving the region bounded by the graphs of
the given equations about the line x = 6. -

25.V=X,)‘=0,)’=4,x=6 27.x=v2’x=4

45, Find the volume of the solid whose base is bounded
by the circle x2 + y?> = 4, with the indicated cross V) - \Y-\’Xz

sections taken perpendicular to the x-axis.
(a) squares (b) equilateral triangles 3 =
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Find the volume of the solid whose base is the area bounded by the lines

f@=1-3 g®=-1+3 ad x=0

and whose cross sections perpendicular to the x-axis are equilateral trian gles,

\j — S /A\ (K) AX Triangular base in xy-plane

= —ES (2 3 dix

O

6.3 The Cylindrical Shell Method

Comparison of disc and shell methods
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Cylindrical Shells: The solid looks like a bundt
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Cylindrical Shells:

i it |
2 A(x) = area of _
Ty . rectangles! h=f(x)
2m(1 + x)

V= JA(X) dx
3

V= j 27(1+%)- £(x) dx
O

EXAMPLE 1 Using the shell method to find volume

Find the volume of the solid of revolution formed by revolving the region
bounded by y = x — x> and the x-axis (0 = x = 1) about the y-axis.

/rec%an\%f.@

ONLA_

y j Al xf@(

gé y=x—x &
i i g
h(x) = x — i
R . = 7T 2
ez L0 \/ jo ( H XYy y)”

Axis of

: : |
revoluti . Zrﬁ j (3(2/ ¢ Y ) O&%
S}




January 19, 2018

EXAMPLE 2  Using the shell method to find volume

Find the volume of the solid of revolution formed by revolving the region
bounded by

1

y= (x2 + 1)2
Vel
and the x-axis (0 = x = 1) about the y-axis.
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Comparison of disc and shell methods ~ ******

The disc and shell methods can be distinguished as follows. For the disc
method, the representative rectangle is always perpendicular to the axis of
revolution, whereas for the shell method, the representative rectangle is always
parallel to the axis of revolution, as shown in Figure 6.31.

Often, one method is more convenient to use than the other. The following
example illustrates a case in which the shell method is preferable.

. d -~ b = 4, s5ac
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(a) Vertical axis Horizontal axis (b) Vertical axis : Horizontal axis
of revolution of revolution of revolution of revolution

IGURE 6.31
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EXAMPLE 3  Shell method preferable

Find the volume of the solid formed by revolving the region bounded by the
graphs of y = x> + 1,y = 0, x = 0, and x = 1 about the y-axis.

Aise &

|
Tj lza‘wa/ -\—S
O

\
27“5 ) (1) Ay

‘ S
2+ (1, 2) [
Borl=y =2 | R =
Ri=¢] .
VI /LI_LL_L Ay
For 0=y =1 BRNERESETETH Ay
Ri=i1
r=0 h(x) = x> + 1
LSEY TR ... £
( J ; i
Axis of Disc - A 3 ¥
() revolution I X
Axis of Shell
FIGURE 6.32 (b) revolution
WHY?

EXAMPLE 5 Shell method necessary

Find the volume of the solid formed by revolving the region bounded by the
graphs of y = x> + x + 1,y = 1, and x = 1 about the line x = 2, as shown

in Figure 6.35. W
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HW: p. 318
#1-19 odd




